Identifying the ecological and social factors that underlie vertebrate group size and social organization have been central components of behavioral ecology since the field started (1-3).
This interest stems, at least in part, from the enormous variability in group size, both within and among species. For example, in primates group size varies from 2 to over 300 individuals (4). In addition, group size affects many aspects of the lives of social species, such as individual stress levels (5), disease susceptibility (6), reproductive and developmental rates (7), and individual and group behavior (8).
Among the numerous hypotheses proposed to explain this large variation in group size in vertebrates is competition over food resources (3, 9-11). A key relationship used in the development of theoretical models of determinants of group size was individual energy intake as a function of group size (12, 13). The ecological constraints model (4) predicts that the increased nutritional requirements of larger groups necessitate traveling farther to visit more food patches that are depleted more rapidly, and that this relationship is linear (4, 14) . The increased energetic costs of living in a large group may be a sensible investment, if larger groups experience decreased predation or increased success in intergroup encounters.
The need to develop theoretical models for predicting group size is illustrated with the case of folivorous monkeys (Fig. 1) . The apparent abundance of resources (i.e., leaves) for folivorous primates has led to the suggestion that scramble competition (i.e., one animal simply gets to a food item first; thus, it is not available for other animals in the group) should be limited or absent, and thus not constrain their group size (15) . This hypothesis has been supported by numerous between-group comparisons of folivorous primates, which have found no relationship between group size and day range (16, 17) . However, if large groups have increased success in intergroup competition, large groups can monopolize better habitats; thus, one would not expect a nonlinear relationship between group size and day range.
In PNAS, Markham et al. (18) use a remarkable dataset involving the study of five social groups of baboon (Papio cynocephalus) over 11 y, which included collecting fecal samples to determine stress hormone levels (glucocorticoids), to test predictions of the ecological constraints model. Their test involved examining the relationships between group size, ranging behavior, and female glucocorticoids. Counter to the typical formulation of the ecological constraints model, the authors found a U-shaped relationship between group size and average daily travel distance, home-range size, evenness of space use, and glucocorticoid levels. Thus, Markham et al. suggest that large and small baboon groups were energetically more stressed, whereas intermediate-sized groups were closer to the optimal energy strategy.
The results of this study have a number of important implications. Particularly, it highlights the complexity of constraints on group size: namely, constraints will vary for groups of different sizes, but the relationship need not be linear. In fact, the shape of this relationship may vary among populations or species. For example, some species have intense intergroup encounters, whereas in other species groups just seem to avoid each other and upon the detection of the approach of a neighboring group just change the direction of travel. Markham et al.'s (18) research suggest that the relationship between group size and average daily travel distance, home-range size, evenness of space use, and glucocorticoid levels would be very different for these two species.
As predicted by the ecological constraints model, Markham et al. (18) suggest that large baboon groups seem to be limited by the fact that they deplete patches more rapidly (i.e., more mouths to feed) and thus are forced to travel further to meet energetic requirements. In contrast, small groups have elevated glucocorticoids because they are frequently displaced by larger groups during betweengroup competition events. A prediction stemming from this finding is that smaller groups will be forced to use habitats of poorer quality. Markham et al. (18) further suggest that groups will often be larger than the optimum because there are greater pressures for small groups, in addition to pressures for dispersing, or solitary individuals to join groups, although there is not great pressure for optimal groups to exclude immigrants (19, 20) .
Many forms of human disturbance to baboon habitats will decrease resource availability, which should theoretically favor smaller groups. This is because larger groups deplete patches faster and if habitat disturbance decreases patch availability, it increases the distance between patches and groups must travel further. At some threshold of habitat disturbance, large groups will no longer be viable. This is an important consideration for animals like forest baboons because of the extent of deforestation; between 2000 and 2012, 2.3 million km 2 of forest was lost globally, and in the tropics forest loss increased by 2101 km 2 per year (21) . In savanna or woodland habitat, baboons will be similarly impacted because of the cutting of trees for charcoal or conversion to agricultural land. Cropland increased globally by 48,000 km 2 per year between 1999 and 2008 (22) . One estimate suggests that 1 billion ha of new agricultural land, primarily in developing countries, will need to be converted to agriculture by 2050 to meet the demands of the growing human population, an area larger than Canada (23) . As for cutting of savanna tree for wood or charcoal, sub-Saharan countries still obtain 80% or their fuels for cooking from charcoal and wood, and the percentage of household receiving electricity is very low in many countries (e.g., Uganda = 2%) (24) .
The cascading impacts of anthropogenic habitat changes are often hard to identify, but are important to understand in the construction of informed management and conservation plans. The study by Markham et al. (18) not only adds an exciting twist to theory concerning group size, it suggests that changing group size may be one of the cascading impacts of human disturbance. 
